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(57) ABSTRACT

In an apparatus for overturning sheets and/or panels, a
bearing structure carries a loading plane, and roto-transla-
tion means vertically translate the loading plane and rotate
the same with respect to an axis. A grab device carried by the
loading plane serves to transier a sheet and/or panel from a
supply station, when stopped upstream of the apparatus, on
an operating surface. A command and control unit 1n alter-
natively activating and de-activating the roto-translation
means, the stabilization and transfer and the grab device,
defines for the loading plane a collection position, an over-
turning position and an unloading position of a sheet and/or
panel to be overturned by the supply station placed upstream

of the apparatus, over an unloading station downstream of
the apparatus.
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1

APPARATUS TO OVERTURN SHEETS
AND/OR PANELS

SCOPE OF THE INVENTION

The present invention belongs to the technical area con-
cerning the apparatuses to overturn sheets and/or panels.

DESCRIPTION OF THE KNOWN ART

Currently, 1n order to perform processing on sheets and/or
panels, for example cutting and/or scoring printed sheets
and/or panels, it 1s necessary to overturn the panels so that
the printed face 1s laying down on a working surface and the
face not affected by the printing 1s facing the tools perform-
ing the following operating steps thereon.

There exist apparatuses called “stack overturning” includ-
ing two plates collecting and clamping a stack of sheets
and/or panels 1n order to then overturn the whole stack; such
apparatuses are used to overturn stacks formed by small/
medium format of sheets and/or panels.

The sheets and/or panels having large dimensions can be
overturned using very complex apparatuses, with all the
drawbacks related thereto both 1n term of overall dimensions
and architectural complexity, or manually by operators, who
grab each sheet and/or panel, overturn 1t and place 1t on a
corresponding working surface: the costs coming from using

labor, whose productivity and reliability tends to decrease
due to fatigue are evident.

SUMMARY OF THE INVENTION

The quality of the present invention 1s to propose an
apparatus to overturn sheets and/or panels being realized
combining/arranging means and/or devices by means of
which individually overturning those sheets and/or panels
being collected from a supply station of sheets and/or panels
to be overturned and by means of which depositing said
individual overturned sheets and/or panels in an unload
station 1n order to obtain a second stack of overturned sheets
and/or panels.

Another quality of the mvention to propose an apparatus
to overturn sheets and/or panels being realized 1n order to be
able to be associated upstream or downstream therefrom,
with machines for processing the same sheets and/or panels,
or with systems to move and handle pallets.

A further quality of the mvention 1s to propose a struc-
turally simple and extremely functional apparatus, relatively
to the performances being obtained therewith.

Those qualities are obtained according to the content of
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The characteristics of the invention are highlighted 1n the
following referring to the attached drawings where:

FIG. 1 shows a perspective schematic view of an appa-
ratus to overturn sheets and/or panels object of the invention,
with some parts being removed 1n order to better highlight
other parts;

FIG. 1A shows the same perspective view of FIG. 1 with
some operative positions of the parts constituting the appa-
ratus 1n question being highlighted;

FIG. 1B shows a perspective schematic view of a varia-
tion of parts of the apparatus 1n question, with some parts
being removed 1n order to better highlight other parts;
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FIG. 2 shows a perspective schematic view of the appa-
ratus 1n question, with some parts being removed 1n order to
better highlight other parts, lighlighting a first operating
position of the means constituting it;

FIGS. 3-6 show different perspective schematic views of
the apparatus in question 1n different operating positions,
with some parts being removed 1n order to better highlight
other parts;

FIG. 7 shows a side schematic view of a first system to
move pallets to/from the apparatus to overturn sheets and/or
panels 1 question, with some parts being removed in order
to better highlight other parts;

FIG. 8 shows a side schematic view of a second system
to move pallets to/from the apparatus 1n question, with some
parts being removed in order to better highlight other parts;

FIGS. 9A, 9B, 9C, 10A, 10B, 10C, show different per-
spective views, being opposite with respect the former ones,
where as many use of the apparatus in question are visible.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to the attached drawings, an apparatus to over-
turn sheets and/or panels 1s shown as 1.

The apparatus 1, as partially shown m FIG. 1, 1A,
includes: two turrets 2, being anchored to a base 3, having
vertical guiding channels 20; supporting means 4 being
mobile mside said guiding channels 20 (FIG. 9A); a loading
surface 3 carried by said supporting means 4, for example so
that the same loading surface 1s oflset with respect to the
midpoint vertical axes of the turrets; roto-translation means,
of a known type not shown, associated with the loading
surface 5 and the supporting means 4, allowing both the
vertical movement upward and downward of the supporting
means 4 and the rotation of said loading surface 5 with
respect to an axis a perpendicular to the vertical axes of the
turrets 2.

The loading surface 5 has: first guiding grooves 30 1n
which corresponding grab means 6 are movable from a first
side Sa of said loading surtace 5 to the opposite second side
5b thereol, and vice versa (according to the direction of the
arrows Al, A2, of FIGS. 1, 1A); second guiding grooves 51
in which the longitudinal rods 70 of a comb frame 7, being
actuated from related transferring means not shown are
movable from the first side 5a outwardly the loading surface
5, and vice versa, according the direction of the arrows El,
E2, (FIG. 1A).

The grab means 6, for example as shown 1n FIGS. 1, 1A,
2-6, include: a rod being movable by means of known
actuating systems not shown, from the first side 3a of said
loading surface 5 to the opposite second side 55 1n said first
guiding grooves 50, having suction cup means, mechanical
means or the same, relatively to the face opposed to the
loading surface.

The grab means 6 1n a variation shown 1n FIG. 1B include
arms being hinged at one end to corresponding supports,
being movable too 1n the first guiding grooves 30, and
having mechanical means or the same at the end free from
suction cup means.

In a further embodiment, the grab means 6 are replaced by
conveying means V, for example conveyor belts being
partially housed 1n said first guiding grooves 50, on which
the sheets and/or panels to be overturned are sent.

The frame 7 has known stabilizing means 700 (for
example being defined by sucking cups or holes, subjected
to a suction source 316 and, possibly, a compressed air




US 10,392,214 B2

3

source 318 driven by known systems not shown); the
external face of said frame 7 defines an operating surface
500.

To the apparatus 1 there 1s associated a command and
control unit 320 controlling the roto-translation means of
said supporting mean 4 and said loading surface 5, the grab
means 6, the stabilizing means 700 being provided in the
frame 7 and the transferring means thereof.

The apparatus 1, as shown in FIG. 2, can be placed
downstream from a supply station C, in which, for example,
a first stack P1 of sheets and/or panels 100 to be overturned
1s provided, being arranged on a related pallet, and upstream
from an unload station S, in which, for example, an empty
pallet 9 and/or a second stack P2 of overturned sheets and/or
panels 1s present.

Preferably, the depth W of the first stack P1 1s not greater
than the width of the loading surface 5 of the apparatus 1,
while the longitudinal dimension L of said first stack P1 1s
lower than, equal to, or greater than the longitudinal dimen-
sion of the same loading surface 5.

The operation of the proposed apparatus 1, as shown in
FIGS. 1-6, provides either that an operator, with the help of
known devices, not shown, puts a first stack P1 of sheets
and/or panels to be overturned in the supply station C or that,
as shown 1n the FIGS. 7, 8, and more clearly described 1n the
following, said apparatus 1 i1s associated with a first or
second system K1, K2, to move and handle pallets.

The loading surface 5 1s moved 1n order to take a
collection position, wherein it 1s vertically moved along the
turrets 2 until positioning at the supply station C.

In case said supply station C the first stack P1 of sheets
and/or panels 1s provided, the loading surface positions at
the top sheet and/or panel of said first stack P1: such a
collection position 1s variable 1n height because 1t depends
on the height of the first stack P1, which decreases due to the
intermittent collecting the top sheets and/or panels there-
from.

Actually, the apparatus 1 includes detecting means, not
shown because known art, being associated to the loading
surface 5 which detect the height of the top sheet and/or
panel of the first stack P1 in order to detect the height where
the loading surface 5 must be placed to collect said top sheet
and/or panel; those detecting means, being also provided 1n
the unload station S, are such to detect the height of an
empty pallet and, later, the position of the top sheet of a stack
P2 of sheets and/or panels being overturned and laid down
on that pallet.

With the downwards D1, or upwards D2 vertical move-
ment of the supporting mean 4, and thus of the loading
surface 5, the operating surface 500 of the facing upwards
frame 7 1s placed side by side to the supply station C
particularly, as shown 1n the FIGS. 1-6, side by side to the
top sheet and/or panel of the first stack P1; the grab means
6, following their activation, move from the first side Sa of
the loading surface 5 towards the second side 554 thereof,
according to the direction of arrow Al, 1n order to place at
the supply station C and engage the top sheet and/or panel
100 of said first stack P1 (FIG. 2).

Next, the grab means 6 slide in the opposite direction
(according to the direction of arrow A2) to transfer the sheet
and/or panel 100 on the loading surface 5 and, then, as a
consequence on the operating surface 500 of the frame 7
(FIG. 3).

The grab means are deactivated, for example following
the abutment with an end stop associated to the loading
surface (not shown because known to those skilled in the
art), 1n order to release the sheet and/or panel on the loading
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surface 5; the roto-translation means are activated 1n phase
so that the loading surface 5 starts rotating with respect to
said axis o (according to direction G1) according to known
technique and systems.

The sheet and/or panel laid down on the loading surface
5 slides thereon until abutting known {irst mechanical stop-
pers (not shown) being associated near the first side 3a of
said loading surface 5 in order to cause the activation of
second side stoppers (not shown) which cause the proper
placement and centering of the sheet and/or panel with
respect to the operating surface 500 of the frame.

The stabilizing means 700 are activated 1n phase with the
centering of the sheet and/or panel (with the activation of the
sucking source) 1n order to engage and keep the sheet and/or
panel adherent to the frame 7 1itsell.

In the vanation shown i FIG. 1B, following the place-
ment of the sheet and/or panel on the loading surface 5, the
grab means 6 defined by arms are actuated to rotate with
respect to an axis perpendicular to the loading surface 5,
according to direction B1, in order to be parallel to the first
side 5a of the loading surface 5 in a non-operative position.

Following the placement and anchoring of the sheet
and/or panel to the operating surface 500 of the frame 7, the
loading surface 5 continues to rotate with respect to the axis
a according to direction G1 (FIG. 4) 1n order to be 1n a
overturning position and face downwards said operating
surface 500 resulting in an overturn of said sheet and/or
panel 100 being engaged to said frame 7.

It should be noted that, following the collection and
transier of the sheet and/or panel form the supply station C
to the operating surface 500, the loading surface 5 either
moves vertically upwards (direction of arrow D2 of FIG. 4)
in order to position at a preset height, which will be
proportional to the dimension of the loading surface 3 1tself,
and the to rotate with respect to the axis a until the full
overturn, or 1t 1s vertically moved upwards (direction of
arrow D2 of FIG. 4) at the same time of the rotation of said
loading surface 5 with respect to the axis o until the full
overturn.

In phase with the overturning of the loading surface 5, and
the sheet and/or panel 100 being anchored to the frame 7, the
transferring means move the frame 7 in order to make 1t slide
in the second guiding grooves 51, form the first side Sa of
the loading surface outwardly from the latter (according to
direction of arrow E1 of FIG. 5); still in phase, the support-
ing mean 4 1s activated, moving downwards (according to
the direction of arrow D1 of FIG. 5) the assembly including
the loading surface 5, the frame 7 and the related sheet
and/or panel 100, up to a height depending on the position
of the unload station S and/or the height of the pallet 9,
and/or later the top sheet and/or panel of the second stack P2,
provided/formed 1n the unload station S, in order to define
an unloading position (FIG. 6).

Therelfore, the command and control unit 320 deactivates
the stabilizing means 700 in order to allow releasing the
overturned sheet and/or panel being anchored to said frame
7, which, as a consequence, falls on the pallet, or on the top
sheet of said second stack P2 of overturned sheets and/or
panels; 1 order to optimize that release, 1n phase with the
deactivation of the sucking source associated to said stabi-
lizing means 700, the connection to a compressed air source
can be provided.

In a vaniation, not shown, 1t 1s possible to provide “prob-
ing” systems (not shown) on the loading surface which,
following the rotation of the loading surface 3 and the exat
of the frame 7, detect when the sheet and/or panel abuts the
unload station S or the pallet, or the top sheet of the second
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stack P2 of overturned sheets and/or panels; the command
and control umit 320 deactivates the stabilizing means 700 1n
phase 1n order to release the sheet and/or panel and to restore
a new collection position when lifting the loading surface 5.

Following the release of the sheet and/or panel 100, the
command and control unit 320 activates the already men-
tioned means 1n order to allow: the frame 7 to move along
the second guiding grooves 51 from the outside of the
loading surface 5 1n order to restore the 1mitial position; the
supporting mean 4 to vertically move upwards (D2) to allow
the loading surface 5 to rotate with respect to the axis a until
orienting upwards the operating surface 3500; the vertical
movement of all the loading surface 5 up to an height
depending on the height of a further sheet and/or panel
provided 1n the supply station C.

The apparatus 1, as 1llustrated 1n FIG. 7, can be associated
with a first system K1 to move and handle pallets 9 of sheets
and/or panels to be overturned; said apparatus 1 1s carried by
a support T being interposed between the supply station C of
the sheets and/or panels 100 to be overturned and the unload
station S of the overturned sheets and/or panels.

The first system K1 includes: first conveying means M1
developing from an input station I to the supply station C
and being arranged to convey the pallets 9, on which a stack
P1 of sheets and/or panels to be overturned 1s placed, from
the input station I to the supply station C; second conveying,
means M2 developing from the unload station S to an output
station U and being arranged to convey a pallet 9 on which
a second stack P2 of overturned sheets and/or panels 100 1s
placed; first supporting means R1 being arranged at the
supply station C on which the pallet 9 stands, which supports
a first stack P1 of sheets and/or panels to be overturned
coming {rom the input station I; second supporting means
R2 being arranged at the unload station S, on which an
empty pallet 9 stands, on which sheets and/or panels being
overturned by the apparatus 1 (provided upstream from said
unload station S) are progressively placed 1n order to define
a second stack P2 of overturned sheets and/or panels.

The first system K1 also includes third conveyors M3
being placed, as shown 1n FIG. 7, on said support T, or
alternatively, 1n case said apparatus lays down on the
ground, being fixed to the base therecof; those conveying
means M3 being intended to convey an empty pallet 9along
the longitudinal direction J from the supply station C to the
unload station S.

Particularly, the first, second and third conveyors M1, M2,
M3, the first and second supporting means R1, R2, are
arranged being aligned and adjacent to each other, they are
at a height less than the height where the loading surface 3
operates and are represented by roller conveyors.

The apparatus 1, as shown 1n FIG. 8, can be associated
with the second system K2 to move and handle pallets 9 of
sheets and/or panels to be overturned, wherein said appara-
tus 1 1s carried by a support T being interposed between the
supply station. C of the sheets and/or panels 100 to be
overturned and the unload station S of the overturned sheets
and/or panels.

The loading surface 35 of said apparatus 1 1s carried by the
turrets 2 up to a fixed height H with respect to the floor area:
that fixed height H 1s proportional to the dimensions of the
loading surface 5 1n order to allow the latter to rotate about
said axis a until 1ts tull overturn.

The second system K2 includes the first, second and third
conveyors M1, M2, M3, being realized and placed as
described for the first system K1, while: the first supporting
means R1 are actuatable, for example by means of a lift or
the same, so that the pallet 9, on which the first stack P1 of
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sheets and/or panels to be overturned 1s placed, can be
vertically moved upwards so that the top sheet and/or panel
of said first stack P1 1s placed side by side to the operating
surface 500 of the mentioned frame 7 and, next slowly
upwards, to allow each time transferring the top sheet and/or
panel of the first stack P1 on the operating surface 300, as
previously described, and downwards when the pallet 9 1s
empty; the second supporting means R2 are actuatable so
that the empty pallet 9 being placed 1n the unload station S
can be vertically moved upwards 1n order to position side by
side to the loading surface 5 and slowly downwards to allow
cach time transierring the overturned sheet and/or panel
from the loading surface 5 to the pallet 9, as previously
described, 1n order to define the second stack P2 of over-
turned sheets and/or panels.

In that second embodiment the first and second driving
means R1, R2, each include a platiform 80, 81, 1n turn having
a roller table.

The apparatus to overturn sheets and/or panels 1 being
object of the present invention has particularly advantageous
characteristics.

That apparatus 1 allows overturning sheets and/or panels
having great dimensions and/or different thickness, collect-
ing and overturning sheets and/or panels being piled 1n
stacks having different heights and collecting and possibly
overturning sheets and/or panels coming from a conveying
system.

Actually, with the vertical movement of the loading
surface 5 positioning 1tself so that the operating surface 500
positions side by side, 1n the supply station C being upstream
from the apparatus 1tself, to the sheet and/or panel being 1n
said supply station C, or to the top sheet and/or panel of the
stack, the apparatus 1 perfectly fits to the height of the stack
from which 1t must collect and then overturn the sheet and/or
panel.

The oflset position of the rotation axis of the loading
surface 35 together with the vertical movement thereof 1s
advantageous because the loading surface, by moving ver-
tically, can freely rotate between the obstacles i1dentified by
the respective supply C and unload S stations and up to the
different heights of the stacks of sheets and/or panels.

Collection and transfer of the sheet and/or panel on the
operating surface 500 of the frame 7 happen using the grab
means 6 which grab (by means of sucking cups or mechani-
cal means) and drag the top sheet and/or panel of the
corresponding {irst stack P1 with the simple movement of
the grab means 6 themselves: those grab means 6 can be
deactivated either following the end of the transfer of the
sheet and/or panel of the loading surface 5, or following the
activation of the stabilizing means 700 being provided on
the frame 7, or can cooperate with the latter in order to
guarantee the placement and stabilization of the sheet and/or
panel 100 on the operating surface 500 before, during and
after the overturn of the loading surface 5 itself.

Providing the first mechanical stoppers and the second
side stoppers to cause the centering of each sheet and/or
panel with respect to the loading surface 5 1s advantageous,
because all the sheets and/or panels being transierred on the
loading surface 5 will have the same engagement position
with respect to the operating surface 500 guaranteeing the

same release position of the sheets and/or panels in the
unload station S.

Simply slhiding downwards the loading surface 5 and
extracting the frame 7 therefrom 1t 1s possible to place the
sheet and/or panel, being collected from the supply station
C and then overturned, 1n the unload station S on an empty
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pallet or on a top sheet and/or panel provided on a second
stack P2 of overturned sheets and/or panels being created on
said pallet.

That apparatus 1, as previously described, can be advan-
tageously associated with first or second systems K1, K2, to
move and handle pallets 9 of sheets and/or panels to be
overturned, because using those systems the labor use is
reduced to the minimum, with all the advantages implied in
production and economic terms.

Further, the apparatus 1 can be placed upstream from a
cutting machine for the sheets and/or panels in order to
directly load the sheet and/or panel (to be cut) from the
loading station C on the working surface where a cutting
machine operates.

Alternatively, that apparatus can be placed at the output of
a machine executing a printing, coating, laminating, etc.
processing; the apparatus 1, as shown 1n the FIGS. 9A, 9B,
9C, 10A, 10B, 10C, must be placed so that the loading
surface 5 of the apparatus itself 1s adjacent to the supply
station C (FIG. 9A) and the unload station S (FIG. 10A); or
to the supply station C (FIG. 9A) and the mput area of any
working surface Z1 of a machine (FIG. 10B); or to the
supply station C (FIG. 9A) and the input area of a conveyor-

like system R1 (FIG. 10C); or to any working surface Z
where a sheet and/or panel (FIG. 9B) 1s placed and an unload
station S (FIG. 10A); or to any working surface Z (FIG. 9B)
and the input area of the working surface Z1 of any machine
(FIG. 10B); or to any working surface Z (FIG. 9B) and the
input area ol a conveyor-like system R1 (FIG. 10C); or to the
input area ol a conveyor-like system R (FIG. 9C) and an
unload station S (FIG. 10A); or to the imput area of a
conveyor-like system R (FIG. 9C) and any working surface
71 (FIG. 10B); or to the mput area of a first conveyor-like
system R (FIG. 9C) and the imnput area of a second conveyor-
like system R1 (FIG. 10C).

The apparatus, both 1n the above listed combinations and
in other ones not described, allows the grab means 6 to
collect and transfer the sheets and/or panels from the supply
station/working surface/input area of a conveyor-like sys-
tem, to the operating surtace 500 of the frame 7, allows
rotating the latter with the consequent overturn of the sheet
and/or panel, and translating the frame 7 to position the sheet
and/or panel being collected/overturned over a pallet/stack/
unload station/working surface/input area of a conveyor-like
system.

In one variation, not shown, in case the sheets and/or
panels come from a conveyor-like system, on the loading
surface 3, 1n place of the grab means 6, conveying means are
provided over which each sheet and/or panel i1s sent: the
sheet and/or panel lays on and moves forward with said
conveying means until abutting a first mechanical stop being
provided, for example, on the second side 5a of the loading
surface 5.

Following the abutment of the mechanical stop, the
advance of the conveying means 1s deactivated and, thanks
to a second side stop, the proper placement of the sheet
and/or panel with respect to the loading surface 1s provided.

The proper position of the sheet and/or panel 1s detected
by known detecting means (not shown) being associated
with the loading surface in order to allow, as previously
described, the activation of the stabilizing means 700 to
stabilize said sheet and/or panel being transterred on said
operating surface 500 of the frame 7.

In another variation, not shown, both the grab means 6
and the conveying means can be associated with the loading
surface 5, being both properly arranged on said surface to
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cooperate transferring one sheet and/or panel from a supply
station C to the operating surface 500 of the frame 7.

The presence of the conveying means 1n the loading
surface, through proper settings of the command and control
unit 320, allows using the loading surface itself also only to
transier sheets and/or panels from a first to a second oper-
ating station.

The description of the apparatus and i1ts operation has
been carried out referring to the stacks P1, P2; it 1s under-
stood that the stacks P1, P2 can be formed by a single sheet.

However, 1t 1s understood that the above has been
described by way of a non-limiting example, therefore any
detail modification, as well as variations of the movement
systems of the loading surface 5, the grab means 6 and the
stabilizing means 700, and variations of said loading surface
5, grab means 6 and stabilizing means 700 are intended to
be 1ncluded 1n the same protection scope, as it 1s claimed 1n
the following.

The mvention claimed 1s:

1. An apparatus for overturning sheets and/or panels,

comprising;

a bearing structure carrying a loading plane;

roto-translation means for the vertical translation of said
loading plane and for the rotation of said loading plane
with respect to a rotation axis perpendicular to a
vertical axis of the bearing structure;

stabilization and transfer means of a sheet and/or panel,
the stabilization and transfer means being carried by
said loading plane, and being defining an operating
surface:

grab means, being carried by said loading plane, for the
transier ol a sheet and/or panel from a supply station,
being stopped upstream from said apparatus, on said
operating surface;

with said loading plane comprising first guiding grooves
in which said grab means are movable from a first side
of said loading plane to the opposite side thereof, and
vice versa, and second guiding grooves in which said
stabilization and transfer means are movable, from the
first side outwardly the loading plane, and vice versa;
and

a command and control unit arranged and configured 1n
order to command and control said roto-translation
means, said stabilization and transfer means and said
grab means, 1 order to define for said loading plane, 1n
combination with the activation and/or deactivation of
sald roto-translation means, said stabilization and trans-
fer means, and said grab means:

a collection position wherein said operating surface 1s
faced upward and side by side with the sheet and/or
panel which 1s located 1n said supply station so that said
grab means transier said sheet and/or panel from said
supply station on mentioned said operating surface in
order to be coupled to the latter by means of said
stabilization and transfer means;

an overturning position wherein said loading plane 1s
rotated with respect to said rotation axis for orienting
downwardly said operating surface; and

an unloading position, being driven in phase with the
rotating of the loading plane, wherein said stabilization
and transfer means arrange themselves over an unload-
ing station placed downstream from said apparatus, 1n
order to allow the release of the sheet and/or panel,
which 1s carried by said operating surface, from the
latter with consequent 1ts release on said unloading
station.
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2. The apparatus for overturning sheets and/or panels
according to claim 1 wherein said bearing structure is
defined by at least one vertical turret, anchored to a base, on
which a support 1s vertically movable carrying said loading
plane with said support being subjected to said roto-trans-
lation means.

3. The apparatus for overturning sheets and/or panels
according to claim 1 wherein said stabilization and transier
means are defined by a comb frame, whose external face
defines said operating surface, with said frame comprising
stabilization means which, following their activation, allow
stabilizing the sheet and/or panel being transterred on said
operating surface of said frame, and in that the longitudinal
beams thereot, in order to define said unloading position, are
made movable from a first side of said loading plane
outwardly the latter along said second guiding grooves 1n
order to transfer said sheet and/or panel, following the
deactivation of said stabilization means, from said operating
surface on said unloading station.

4. The apparatus for overturning sheets and/or panels
according to claim 3 wherein said stabilization means are
subjected to a suction source.

5. The apparatus for overturning sheets and/or panels
according to claim 4 wherein said stabilization means, 1n
said unloading position, are subjected to a compressed air
source which 1s activated following the deactivation of said
suction source, 1n order to help the release of the sheet and/or
panel from said frame, with consequent fall of said sheet
and/or panel being overturned over the pallet, or on the top
sheet of said second stack of overturned sheets and/or
panels.

6. The apparatus for overturning sheets and/or panels
according to claim 1 wherein said grab means are defined by
conveying means partially received in said first guiding
grooves, on which said sheets and/or panels coming from
said supply station are directed, with said conveying means
being controlled by said command and control unit 1n order
to allow the positioning of each of said sheets and/or panels
on said operating surface, and being activated following the
collection of a sheet and/or panel from said supply station
and being deactivated following the abutment of a stop
abutment following the transfer of the sheet over the loading
plane.

7. An apparatus for overturning sheets and/or panels,
comprising;

a bearing structure carrying a loading plane;

rotation means for the rotation of loading plane with

respect to a rotation axis perpendicular to a vertical axis
of the bearing structure;
stabilization and transfer means for a sheet and/or panel,
the stabilization and transier means being carried by
said loading plane, and defining an operating surface;

grab means, being carried by said loading plane, for the
transier of a sheet and/or panel from a supply station,
being placed upstream from said apparatus, on said
operating surface;

first vertical movement means of first supporting means of

said supply station;

second vertical movement means of an unloading station,

which 1s carried by second supporting means provided
for downstream from said apparatus;

with said loading plane comprising first guiding grooves

in which corresponding said grab means are movable
from a first side of said loading plane to the opposite
side thereof, and wvice versa, and second guiding
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grooves 1n which said stabilization and transfer means
are movable from the first side outwardly the loading
plane, and vice versa; and

a command and control unit arranged and configured to
command and control said rotation means, said stabi-
lization and transier means, said grab means and said
first and second vertical movement means in order to
define for said loading plane:

a collection position, wherein said operating surface 1s
faced upward and side by side with said supply station
so that said grab means transfer said sheet and/or panel
from said supply station on said operating surface in
order to be coupled to the latter by means of said
stabilization and transfer means;

an overturning position wherein said loading plane 1s
rotated with respect to said rotation axis until facing
downwardly said operating surface; and

an unloading position, being driven in phase with the
above-mentioned rotating of said loading plane,
wherein said stabilization and transfer means arrange
themselves over said underlying second supporting
means or on the unloading station, 1n order to allow the
release of the sheet and/or panel, which 1s carried by
said operating surface, from the latter with consequent
release of the sheet and/or panel on said unloading
station.

8. The apparatus for overturning sheets and/or panels
according to claim 7 wherein said bearing structure 1is
defined by at least one vertical turret, anchored to a base, on
which a support 1s vertically movable carrying said loading
plane with said support being subjected to said roto-trans-
lation means.

9. The apparatus for overturning sheets and/or panels
according to claim 7 wherein said bearing structure is
defined by at least one vertical turret, anchored to a base, to
which a supporting mean 1s associated carrying said loading
plane so that the latter 1s positioned at a fixed height H, being
proportional to the dimension of said loading plane with said
support being subjected to said rotation means.

10. The apparatus for overturning sheets and/or panels
according to claim 9 wherein said command and control unit
1s arranged and configured to move said first vertical move-
ment means of said first supporting means of said supply
station 1n order to position the sheet and/or panel located 1n
the latter to be side by side with said operating surface, and
to move also said second vertical movement means of said
second supporting means of said unloading station so that
the latter 1s positioned to be side by side with said loading
plane.

11. The apparatus for overturning sheets and/or panels
according to claim 7 wherein said stabilization and transfer
means are defined by a comb frame, whose external face
defines said operating surface, with said frame comprising
stabilization means which, following their activation, allow
stabilizing the sheet and/or panel being transterred on said
operating surface of said frame, and 1n that the longitudinal
beams thereof, 1n order to define said unloading position, are
made movable from a first side of said loading plane
outwardly the latter along said second guiding grooves 1n
order to transier said sheet and/or panel, following the
deactivation of said stabilization means, from said operating
surface on said unloading station.

12. The apparatus for overturning sheets and/or panels
according to claim 11 wherein said stabilization means are
subjected to a suction source.

13. The apparatus for overturning sheets and/or panels
according to claim 12 wherein said stabilization means, 1n
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said unloading position, are subjected to a compressed air
source which 1s activated following the deactivation of said
suction source, 1n order to help the release of the sheet and/or
panel from said frame, with consequent fall of said sheet
and/or panel being overturned over the pallet, or on the top
sheet of said second stack of overturned sheets and/or
panels.

14. The apparatus for overturning sheets and/or panels
according to claim 7 wherein said grab means are defined by
conveying means partially recerved in said first guiding
grooves, on which said sheets and/or panels coming from
said supply station are directed, with said conveying means
being controlled by said command and control unit in order
to allow the positioning of each of said sheets and/or panels
on said operating surface, and being activated following the
collection of a sheet and/or panel from said supply station
and being deactivated following the abutment of a stop
abutment following the transier of the sheet over the loading
plane.
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